Abstract: This article highlights issues and presents strategies for conducting intervention research in highly unstable environments such as schools, critical care units, and long-term care facilities. The authors draw on their own experiences to discuss the challenges that may be encountered in highly unstable settings. The concept of validity provides a framework for understanding the value of addressing the many methodological issues that can emerge in settings characterized by instability. We explain unstable environments by elaborating on knowable elements that contribute to instability. Strategies are provided for improving success of intervention research in unstable settings by carrying out an environmental assessment prior to beginning a study. Nurses work and carry out research in a wide range of settings, with some settings more prone to unpredictable changes compared to others. There are always challenges to carrying out research in real world practice settings. These include barriers to identifying potential participants, practice cultures that are not supportive of research, and problems outside the control of the researcher or the study setting, such as natural disasters. Intervention research, which typically includes obtaining data at multiple times, often with the assistance of employees at the study site, is
particularly vulnerable to highly unstable environments, which can have negative outcomes on the success of the studies.
The purpose of this article is to highlight issues and present strategies for conducting intervention research in highly unstable environments such as schools, critical care units, and long-term care facilities. The authors draw on their own experiences in carrying out intervention research to discuss the challenges that may be encountered in these highly unstable settings.
Although all research settings have the potential for instability, the focus of this article is on settings that are known to be highly unstable such as those undergoing rapid change characterized by high rates of attrition/turnover of staff, students, or patients, or that are subject to unpredictable external forces, such as regulatory change. These elements combine to make it essential for researchers to assess a priori the environment of potential study sites for unstable factors that may affect research outcomes and the ability to complete investigations in a timely and rigorous manner. Although many of the issues set forth can be considered best practices in any research setting, the challenges and strategies discussed are particularly germane to unstable environments. In addition, we acknowledge that some challenges to research in these settings cannot be anticipated, but others may be identified early and effectively addressed.
The concept of validity is presented first to provide a framework for understanding the methodological issues that can emerge in settings characterized by instability. Next we explain unstable environments by elaborating on knowable elements that contribute to instability. Last, we propose a systematic, investigator-initiated, environmental assessment with strategies that may increase the likelihood of success when carrying out intervention research in unstable settings.
VALIDITY AND SIGNIFICANCE
Intervention research requires attention to issues of internal and external validity. Otherwise, findings may be subject to alternative explanations or may not be applicable to other relevant settings. Research conducted solely in highly controlled environments (e.g., laboratory) may be questioned not only in generalizability, but also in translation to the real world. Research conducted in real world settings may fill important gaps in science with regard to care delivered in these potentially unstable settings and provides the opportunity to answer complex, rich questions. To do so, however, requires that the researcher understand the potential threats to internal and external validity inherent in conducting research in such environments. Shadish, Cook, and Campbell (2002) provided a framework for examining internal and external validity. We use this framework to illustrate potential threats to the integrity of intervention research in unstable environments and to offer strategies to minimize threats to validity. Shadish et al., defined validity as ''the approximate truth of an inference,' ' (p. 34) and noted that validity is a property of the inference rather than of the design or methods. There are four types of inferential validity-internal, external, construct, and statistical conclusion. All are important, but internal and external validity are particularly important in unstable environments. Internal validity refers to the degree to which inferences about the outcomes of an intervention reflect a true causal relationship and are not the result of extraneous variables (Burns & Grove, 2005) . External validity refers to the degree to which inferences about cause and effect relationships hold over variation in persons, settings, treatment variables, and measurement variables (Shadish et al., p. 38) . That is, can the findings of the study be generalized to other individuals and settings?
Construct validity concerns ''making inferences from the sampling particulars of a study to the higher order constructs they represent'' (Shadish et al., 2002, p. 65) . In unstable environments, it is possible that measurement properties will vary by setting, but this is less of a threat than internal or external validity. Similarly, statistical conclusion validity refers to the validity of inferences about the association between treatment and outcome. The threats to statistical conclusion validity are important, but are not likely to be higher in unstable environments. Threats to validity are the reasons inferences can be partially or completely wrong. In the following paragraphs, threats to internal and external validity that are particularly problematic in conducting research in unstable environments are highlighted.
Internal Validity
In a randomized controlled trial designed to test the efficacy of a multifaceted school-based intervention to prevent type 2 diabetes in high-risk youth, Grey et al. (2004) encountered a number of issues that had the potential to affect the internal validity of the study. These included multiple changes in school personnel, including principals and teachers, community mistrust of research, yearly changes in curriculum requirements, pupil mobility, and rescheduling of mastery testing (Grey et al., 2004) . Grey and colleagues used a number of approaches to improve the quality of the data, including establishing long-term relationships, providing ongoing training for new teachers, and carefully assessing intervention fidelity including both adherence and competence. Although any of a number of threats to internal validity (Fogg & Gross, 2000) can affect the quality of inferences to be drawn from intervention research conducted in unstable environments, those more likely to occur are ambiguous temporal precedence, history, attrition, treatment fidelity, and compensatory equalization of treatments.
Ambiguous temporal precedence is lack of clarity about the time order of the presumed cause and effect (Shadish et al., 2002) . In chaotic, busy environments, the temporal implementation of an experimental treatment may not occur as intended. For example, in a study of an intervention in an inner city school system, snow days and changes in teachers resulted in a great deal of variability in the timing of implementation of the intervention, despite careful training. Such occurrences may represent a history threat as well (Grey et al., 2004) .
History refers to events that occur between the beginning of the intervention and the outcome measurement that could influence the outcome. In nursing homes, for example, the introduction of new leadership could lead to changes in practice that have nothing to do with the intervention being studied but may, nonetheless, have an impact on the intervention and/or the outcome. Another example of the influence of history on intervention research occurred in a study examining the effect of the presence of dedicated monitor watchers on patient outcomes in an acute cardiac unit (Funk, Parkosewich, Johnson, & Stukshis, 1997) . Contrary to what was hypothesized, there was a significantly higher incidence of serious bradyarrhythmias during the time when monitor watchers were present. Because of changes in admitting practices in this unit between 1993 and 1994, significantly more patients had an admitting diagnosis of bradyarrhythmias during the period with monitor watchers (1993) than during the period without monitor watchers (1994) . Admitting practices, rather than the presence of monitor watchers, could have accounted for the difference in occurrence of serious bradyarrhythmias. In general, threats to validity from history are best controlled with the use of an intervention and control group from which data are collected concurrently rather than sequentially, but even then, a randomly assigned experimental unit could have events occur that do not happen in the other experimental or control units.
Attrition refers to the loss of participants from a study. In unstable environments, staff turnover may be high, and patients may be more mobile or likely to die, as in nursing homes or critical care units. Nursing homes that are not supportive of staff may experience high turnover rates; thus, interventions delivered to staff may appear to be ineffective because the experimentally trained staff left the setting before the impact of the intervention could be felt. In inner city schools, not only will teachers move from school to school, but students will as well, leading to problems with follow-up. In these examples, it is difficult to tell whether an observed outcome is because of the intervention or because those who stayed were more likely to improve. Differential attrition across comparison groups is potentially more likely in unstable environments, and is particularly problematic when the unit of analysis is the setting itself (e.g., school, nursing home). That is, two nursing homes may have very different baseline attrition rates, if, for example, one home has a higher percentage of end of life residents. Similarly, schools, even in different areas of the same city, may experience vastly different student and staff turnover rates, leading to differential attrition in the samples.
Treatment fidelity refers to ''methodological strategies used to monitor and enhance the reliability and validity of behavioral interventions'' (Borrelli et al., 2005, p. 852) to minimize errors in interpreting outcomes, in order to ascribe those outcomes directly to the intervention (Spillane et al., 2007) . In intervention research, the intervention is typically provided by either a member of the research team or a staff member at the site. Although maintaining treatment fidelity is important for all intervention studies, one critical element, provider or interventionist training (Bellg et al., 2004) , is particularly important in unstable environments where staff turnover may be more likely to occur, and where complex protocols that are different from routine practice are difficult to adhere to (Fogg & Gross, 2000) . If staff members need to be the interventionists, then careful attention must be paid to their training and monitoring to enhance treatment integrity (Bellg et al.) .
Compensatory equalization of treatments refers to a situation where one group receives more ''desirable goods and services'' (Shadish et al., 2002, p. 79) resulting in staff or administrators being troubled by subsequent inequities in treatment. As a result, staff may unintentionally or intentionally intervene to provide additional benefits to control group members, effectively jeopardizing treatment integrity. This threat to internal validity may be a particular issue in unstable environments, often comprised of caring providers and vulnerable populations, such as children and frail elders (Lynch, Whitley, & Willis, 2000) .
External Validity
Threats to external validity include the interaction of the causal relationship with participants, treatment variations, outcomes, and settings as well as context-dependent mediation (Shadish et al., 2002) . In other words, different types of people, treatment approaches, effects, and settings may lead to differing outcomes, limiting the generalizability of study results. A train-the-trainer model may work well for teachers with certain characteristics but not others, and in another, more chaotic school environment, it may not be effective at all. Settings with variable characteristics, such as critical care units with variations in patient acuity, may make data collection inconsistent, leading to variations in outcomes that have nothing to do with the intervention. For example, nurses who are charged with recruiting study participants may recruit fewer patients during busy times, and it is possible that the patients recruited may vary on important characteristics. Context-dependent mediation refers to the potential for an explanatory mediator of a causal relationship in one context to not mediate in another. This is a particularly insidious threat to external validity in intervention research in unstable environments as it is often difficult to identify mediators that act similarly across settings, and the influence of mediators is rarely tested.
In summary, nurses who conduct intervention research in potentially unstable environments must attend to the issues of internal and external validity that are particularly salient to these settings. They need to examine the presence of these identified threats to validity, a priori, more carefully than researchers in more stable, controlled environments and to take steps to address these threats. With these concerns in mind, we next identify issues within the environment and outside the environment that can contribute to instability, followed by a discussion of strategies to address these concerns.
ELEMENTS THAT CONTRIBUTE TO UNSTABLE ENVIRONMENTS Within the Environment
Staff turnover and attrition. A high level of staff turnover is common to many unstable environments. Ensuring that staff involved in a research study are sufficiently trained in identifying participants, implementing an intervention, and collecting data following an intervention can be serious challenges when staff turnover is high. In addition to the loss of staff with sufficient understanding of the research study, ongoing turnover can undermine commitment to the project. Knowing the turnover rates a priori for the setting (school, hospital unit, nursing home) is important, as some setting types are more affected by high turnover than others. For example, frontline staff in nursing homes have an average annual turnover rate of about 80%, but range from 20% to 150% annually (Banaszak-Holl & Hines 1996) . This would be important to know before initiating a study. Many nursing homes have turnover rates of over 100% annually (Bowers, Esmond, & Jacobson, 2003; Castle, 2005) . Annual turnover rates less than 40% are considered low in the nursing home industry. Thus, although 40% turnover might be considered extremely high in other types of settings, it represents a very stable nursing home environment. The researcher working in nursing homes should always plan for such turnover rates, carefully accounting for staff turnover in the research design. It would also be important to find out what an organization or unit's turnover rate has been, as the best predictor of future turnover rates is turnover rates in the recent past (Castle) .
Staff turnover rates can be determined prior to selecting organizations to include in an intervention study. Turnover data must be carefully assessed because there are many different ways to calculate staff turnover. For example, one study conducted in California nursing homes revealed over 40 different formulas used by nursing homes to estimate front-line staff turnover rates (Harahan et al., 2003) . Thus, the researcher may need to recalculate turnover rates, using a consistent formula, in order to make accurate comparisons across facilities. For research conducted in schools, most cities and towns keep records of teacher and staff turnover rates and vacancies. Whenever a choice is available, researchers may want to select sites with lower turnover rates.
Turnover at the management level, regardless of whether managers are directly involved in the study, is also an important consideration, as demonstrated by Agency for Healthcare and Quality (AHRQ) funded translation research studies (TRIP-II) that underscore the importance of stable leadership (Jones et al., 2004) and strengthening the infrastructure (AHRQ, 2000) . When managers are actively involved in the study, high rates of management turnover would, of course, likely undermine the successful completion of the study and might even lead to termination of studies approved by previous administrations. The support of management is necessary for successful follow through by staff involved in a research study. New managers may be reluctant to commit to an ongoing study, either by active participation or by supporting the participation of others in the organization. They may have priorities that are at odds with the study or may simply be too overwhelmed by the new role to support research. Competing priorities may also lead to the postponement or suspension of a research project. Although it is not always possible to predict this in advance, inquiring about plans for major organizational changes would alert the researcher to those that can be known in advance. This might result in an alteration of the timeline or eliminating a facility altogether. The significance of management support is often overlooked or underestimated by researchers. For example, in choosing one critical care unit over another for a study employing an education intervention for nurses and evaluating the longterm effect on quality of care measures, it is preferable to use a unit with a history of strong leadership and minimal staff turnover.
Workforce issues. In addition to turnover, there are several workforce issues that can affect the validity of an intervention study (Mentes & Tripp-Reimer, 2002) . These include changes in staff scheduling systems, internal staff rotation, the development of specialty units, and changes in policies related to shift work. In addition, financial status changes in an organization often result in changes in staffing and staff configuration such as ratio of professional to ancillary staff, changes in duties of staff, and changes in reporting structures. In both hospitals and nursing homes, the ratio of RNs to other nursing staff has been correlated with a range of patient and resident outcomes . Horn, Buerhaus, Bergstrom, and Smout (2005) found adverse outcomes such as pressure ulcers were decreased when RNs spent more time on direct patient care. Aiken, Clarke, Cheung, Sloane, and Silber (2003) concluded that in hospitals with higher proportions of nurses educated at the baccalaureate level surgical patients experienced lower mortality and failure-to-rescue rates. Similarly, in schools, the recommended ratio of 1 school nurse to 750 children is increasingly recognized as optimal to providing quality care for children (National Association of School Nurses, 2006) , and the American Academy of Pediatrics (2008) now recommends that all schools employ a school nurse. These and other workforce-related issues may impact the validity of a study and should be controlled for whenever possible.
Stability and quality of data sources. The stability and quality of data sources are crucial considerations. Although some studies use research staff to collect data, many studies rely on data that are routinely collected by organizations for reasons other than research. Intervention research often uses data from the existing records or data sources of a setting, such as the Minimum Data Set (MDS) from nursing homes or standardized achievement scores in schools, for descriptive, matching, predictive, or outcome measures. It is important to explore whether an organization plans to continue using a particular tool or database if it is an essential component of the data collected for the study. Researchers have sometimes put tremendous effort into gaining entry, generating a commitment from the managers in an organization, and training staff in various roles only to discover that a new data base, one not compatible with the study aims, is about to be implemented. This may be anticipated in advance by checking with the department or staff overseeing the operation of the database or the selection of tools. In nursing homes the MDS is mandated by the federal government and is thus collected by all nursing homes. Although well-trained MDS assessors can provide valid and reliable data, there is wide variation in the quality of MDS assessors in the real world (Bates-Jensen, Simmons, Schnelle, & Alessi, 2005; Bowers & Nolet, 2006) . Important considerations in determining the quality of MDS data are whether knowledgeable trainers had trained the assessors, if inter-rater reliability or data recording has ever been assessed, and whether there has been turnover in the MDS assessors since the assessment of data recording quality.
When the data source is the patient, the researcher needs to consider both the potential attrition of participants between multiple data collection points and the patient's physical ability to participate. Patients in critical care units and long term care facilities may have higher attrition due to death, while children in school may fail to complete a study due to changing grades, schools, or school systems. In critical care units, the data source (the patient) is usually not physically stable. Especially with critically ill or injured patients, patient needs are a priority. It is imperative that a researcher makes an accurate assessment of an individual's immediate care needs prior to examining, testing, or interviewing. These needs-whether to be suctioned, have a drink, or get medication for pain-must be met prior to collecting data from the patient. Although it is important and helpful to keep staff informed about the study, their involvement in carrying out the study should be minimal.
Organizational mission and structure. Although not extensively researched, organizational mission is one aspect of the setting that has been shown to exert an independent influence on multiple variables. In relation to nursing homes and hospitals, this has primarily been studied by comparing for-profit and not-for-profit organizations on a variety of staff and patient variables (Baker et (Devereaux et al., 2002) , decreased patient satisfaction (Tu & Reschovsky, 2002 ) and more deficiencies (Harrington et al.) have been shown to be higher in for-profit facilities, potentially having a significant effect on study outcomes if not controlled for.
The fidelity of an intervention and even the survival of a research project can be affected by structural changes in an organization. Internal reorganization can sometimes be anticipated, such as when organizations are considering adopting a new model of care, a departmental reorganization, a new staffing configuration, a merger, or a significant quality improvement program. These changes might result in altered access to information, relationships among staff, or involvement of staff in key decision making, all with potential to affect an intervention study (Gifford, Zammuto, Goodman, & Hill, 2002) . Sometimes these changes are in response to oversight from regulatory bodies or accrediting organizations and cannot necessarily be anticipated. Some organizations are more prone to reorganization than others, such as those with frequent changes in management. Knowing the organization's history is important.
Consistent differences in outcomes also have been found between horizontally integrated (chains) and freestanding healthcare organizations. Freestanding healthcare organizations generally have lower turnover rates of both staff and managers (Harrington et al., 2002) . There are differences between the two organizational structures in relation to the rapidity with which new policies or practices are adopted, staff participation in decision-making processes, and organizational commitment of staff. Evidence concerning quality differences between the two types of organizational structure is so compelling that one state (New York) has legislated the exclusion of corporate structures, effectively excluding many for-profit chains from operating within the state (NYS Assembly Bill A 04436, 2008: NYS PL 2801).
Another feature of organizational structure that may contribute to instability is the form of governance, in particular, the locus of decisionmaking and the flow of information. The success and stability of practice changes in hospital settings have been shown to rely in part on staff inclusion in planning the substance of the change and the strategies that will be used to implement the change, as well as the availability of information to those who will be directly involved (Mezey et al., 2004) . In schools, a setting where education, not healthcare, is the focus, principals are often the primary decision makers, even for health issues. Understanding of a research study may vary across principals and influence participation by other educational staff and families.
There is some evidence that nursing homes involved in active quality improvement (QI) processes are more likely to engage successfully in practice change than those with little or no experience in doing so (Castle, 2005; Eaton, 2000; Yeatts & Seward, 2000) . Evidence is suggestive that having an active, ongoing QI process reflects a higher level of organizational sophistication and integration, which may be related to organizational stability. This would also have an impact on the success of implementation of the intervention and might be an important independent variable to include. These organizations might also be more receptive to research activities. Moreover, administrators at acute care hospitals that are applying for or that recently achieved Magnet status, for which staff participation in research is highly valued, may be more likely to agree to have a study conducted on their units.
Outside the Environment
Assessing the stability of an environment should also include examination of factors external to the setting that might have an influence on the internal environment such as pending or recent changes in ownership or public policy. Issues outside the environment are discussed next.
Changes in ownership of organization. Some organizations have a history of frequent changes in ownership, which brings unpredictability in general (Ghobadian & O'Regan, 2006) , as well as increases in staff turnover, increased costs with subsequent impact on resources available, changes in the flow of information and decision making authority, changes in policy and staffing patterns, and changes in contracted services that may influence the organization of work (Ferlie, 1997; Holmes, 1996) . Often it is not possible to predict future changes in ownership although there are some indicators, such as recent financial shortfalls, multiple or recent cuts in services and resources, and the sale of other facilities owned by the same parent organization. Researchers should be aware of the potential impact of ownership on study outcomes and attend to the aforementioned indicators.
Legislative mandates/quality improvement organization. The health care industry is highly regulated. Federal, state, and local legislation all influence how health care organizations operate, including data that are collected on a daily basis, organizational priorities, staffing patterns, benefits available to employees, and training programs offered (Rastegar, 2004) . In some instances, data collection methods are prescribed, in others, specific data are mandated but the methods used to collect the data are determined by the individual organizations and may consequently vary considerably.
In addition to legislative mandates, federal and state agencies sometimes reinterpret the legislation regulating health care organizations, leading to substantial changes in oversight, and in turn, in the priorities of health care organizations. This may occur at local, regional, state, or federal levels. For example, nursing home surveyors may be directed by the state or federal government to focus on a particular issue (e.g., pressure ulcers), whereas local groups, or even individual surveyors, might decide that something else (e.g., weight loss) should have the closest scrutiny (Schwartz, Ozmiinkowski, Hoaglin, Cella, & Branch, 1994) . Once it becomes known that a particular group of surveyors is focusing on a specific issue, homes in the same survey region often shift their quality improvement efforts to prepare for the anticipated survey visit. This sometimes happens very quickly. And because the nursing home environment is so strongly influenced by regulatory demands, a facility may agree to focus on research on a particular clinical issue (e.g., hydration management) but be easily distracted if the quality assurance focus is shifted to another clinical issue (e.g., depression) because of federal or state initiatives.
Shifting priorities and competing initiatives can also influence research done in critical care units. For example, a regulatory agency may force a focus on the prevention of ventilator-associated pneumonia at a time when an investigator is starting a study addressing electrocardiogram monitoring practices (ECG; Funk et al., 1997) . If the staff is undergoing mandatory education on the prevention of ventilator-associated pneumonia and being evaluated on preventive interventions, they may have little interest in participating in a new study involving education related to ECG monitoring. Changing priorities within a research site may also limit sustainability of a practice change, even when it is initially successful.
Some external changes occur at a national level. For example, the federal government recently gave direction to the state Quality Improvement Organizations to invest a significant amount of their organizational effort toward the improvement of nursing home care (Centers for Medicare and Medicaid Services, 2008) . Although each state approached the mandate differently, in most states this resulted in a sudden shift in focus for accountability. Similarly, the No Child Left Behind (NCLB) law (U.S. Department of Education, 2002) has had an impact on schools in a number of ways, including limiting the ability of teachers to influence school schedules. Because of NCLB, curricula are more prescribed and standardized achievement tests as measures of accountability are a primary focus. The percentage of non-proficient children is crucial to funding, and efforts to improve proficiency are paramount. Research not related to NCLB may therefore not be valued.
Surveyor citations or lawsuits filed against an organization can make the organization suddenly much more aware of a particular aspect of care delivery, leading to policy changes, loss of local control and autonomy, and a diversion of resources to address the deficiency. In turn, this may lead to fewer available resources for discretionary activities such as research. In many states nursing home surveyor visits are unscheduled and unannounced. When they occur, any essential research activities carried out by personnel (such as staff rating of behaviors or recording of particular events) become a low priority and are less likely to occur, regardless of incentives.
Thus, competing external priorities may impact the ability to successfully implement a research project. In some cases this may force the researcher to postpone project implementation or to introduce a project in stages. Despite the number of issues inside and outside the environment that can affect the validity of intervention studies in highly unstable environments, researchers can implement a variety of strategies, discussed next, to minimize threats to validity.
STRATEGIES
Realistic design for conducting studies in highly unstable environments needs to be built on a thorough assessment of the environment and its resources in order to minimize threats to internal and external validity. This assessment should occur prior to designing and implementing a study and involves identifying (a) aspects of the environment unlikely to change during the course of the study, (b) aspects of the environment likely to change during the course of the study, (c) changes that, if they occurred, would lead to study failure, (d) benefits and barriers of the research for stakeholders, and (e) compensation and/or non-coercive incentives that might motivate people and agencies to participate in the study.
Researchers are advised to enumerate the five aspects of environmental assessment listed above for the research site, and to examine their lists for strengths, weaknesses, and potentially fatal flaws. As part of the preliminary research process, this strategy should complement and augment pilot work in the research setting. Pilot studies provide an opportunity to test the feasibility of the methods, pre-test instruments, provide valuable insights for the full scale study (Van Teijlingen & Hundley, 2002) and increase the efficiency of clinical trials (Wittes & Brittain, 1990 ). An environmental assessment will provide an opportunity to judge the feasibility of a site for the planned research. Investigators should show the lists to others familiar with the particular agency or organization for further clarification to make realistic plans for using the site in intervention research. This section includes a brief description of each component of an environmental assessment initiated by the investigator and the intervention team and recommendations based on the authors' experiences.
Assessment of Environment Stability
When planning research in highly unstable environments, the list of stable aspects of the research environment may be short and seem unnecessary. However identifying stable aspects of potentially chaotic environments is an important step in determining whether a site should be included in a research study, or is simply too unstable. For example, one might assume that an organization that has been in existence for 60 years will remain financially solvent and viable during the course of the study. An agency whose mission has been the care of people with Alzheimer's disease might be assumed to continue to treat this population of patients. Although assisted living facilities and nursing homes are unstable environments from many perspectives, they provide an opportunity to examine more easily the longerterm effects of an intervention because the length of stay for patients is often longer than for patients in other settings, and the use of the MDS in nursing homes provides a standard set of data collected periodically on every resident. Similarly, schools provide a natural environment for the study of children, despite the potential for families and teachers to move. Critical care units in which high quality evidence-based care is valued may be perfect sites for clinical research that hold promise for improved patient care.
Assessment of Environmental Instability
History of past instability is the best predictor of future instability. An agency with a 50% staff turnover rate over the previous 5 years is likely to have an equivalent turnover rate during the next 5 years. A unionized staff that has previously threatened to strike over contract disputes is likely to do so again when their next contract is up for negotiation. The investigator should make a list of those aspects of the environment one could assume will change and how each could affect the success of the study. Colleagues experienced with the research context (or an advisory board) might review the list and provide guidance regarding solutions to potential issues.
For most highly unstable environments, this part of the pre-assessment list is likely to be long and potentially daunting. To help focus on the most important sources of environmental instability, the research team should rank each potential change twice: once for their likelihood of occurring (e.g., very likely, somewhat likely, not at all likely) and once for their potential effect on the study (e.g., major effect, somewhat of an effect, minor effect). The research team might focus first on those potential changes that are highly likely and would have a major impact on the study, followed by those that are less likely but could also have a major effect. Then the study can be designed so that it can survive these high impact problems, or the investigator may consider selection of alternative research settings.
Assessment of ''Fatal'' Instabilities
The researcher needs to identify those aspects of the study environment that if changed, could stop the study from progressing. Examples include an agency going bankrupt, having its funding terminated, or no longer admitting patients with the phenomenon of interest. Another example is when an investigator previously granted access by a prior leader is denied continued access by the new management. These are problems that are outside the control of the investigator and require contingency plans such as having agreements from back-up sites and timelines that can accommodate site changes and prolonged data collection phases.
Further, researchers should be mindful of how they can design studies so that even if the students, patients, or staff change, they can still answer their research questions. For example, in a study focused on a partnership approach for sustaining best practices in nursing homes, the investigators acknowledged that the residents and the staff would change from pre-test to post-test, but the researchers were interested in their characteristics as a group rather than comparing individuals (Beck et al., 2005) .
Stakeholder Assessments
Stakeholders include all individuals or groups who affect the success of the study. These might include state officials, local associations, unions, caregiver groups, administrators, staff, patients, and families. Investigators should think broadly about whose support could affect their ability to conduct the planned research. The list should include the benefits of the planned research from each stakeholder's perspective, knowing that each may have different needs and interests. For example, teachers might be motivated to support a parenting intervention if it helped parents be more invested in their children's education and improved parent-teacher relationships. School administrators might be interested if it helped show they are meeting agency expectations for parent involvement. Parents might be interested if the intervention helped them feel better about themselves as parents and more effective in disciplining their children. If the investigator is not sure what the perceived benefits might be to different stakeholders, ask each stakeholder group. The information can then be used to frame the benefits of the study so stakeholders will understand why it is important to support it, even when money, resources, and time are constrained by external forces.
As important as perceived benefits are for stakeholders, it is also important to identify the barriers to participation each might perceive. Subject burden (e.g., lengthy questionnaires, frequent assessments, invasive data collection protocols) is a common example of a barrier to participation when environments are highly unstable and resources are constrained.
Investigators may wish to convene an advisory board to help them assess the research environment and collaborate in the development of the study design and procedures. If so, the stakeholder list may be particularly useful in identifying informed, interested, and influential individuals to serve on this advisory board.
Non-Coercive Compensation/Incentives
It is wise to assume that in highly unstable environments, administrators, staff, patients, and families are prioritizing their efforts according to what they need to do to get through the day safely. Under these circumstances, research takes a back seat to survival and functional maintenance. Financial compensation for the time and effort devoted to the study, for both the participating agencies and individual participants, should be included when financially feasible. Incentives such as continuing education credit for staff participating in educational interventions, gift certificates, prizes, and donated equipment or supplies might also be appropriate. However, researchers are cautioned to work closely with their respective Institutional Review Boards (IRBs) to provide incentives that are not deemed coercive. Advisory boards may be particularly helpful to researchers in providing guidance on the types of incentives most likely to motivate and maintain involvement in research under unstable conditions.
In summary, researchers must be clear about how the proposed research is dependent on the stability of the environment. Questions that should be addressed prior to beginning a study include: What is the investigator expecting the site to do as part of the research? Can these expectations survive instability-what type? how much? The fewer expectations and less dependency the researcher has on the stability of the setting for activities such as recruitment and data collection, the less the instability will affect the study.
CONCLUSION
The challenges of intervention research can be amplified in highly unstable environments, yet we are increasingly recognizing the value of effectiveness research carried out in real world practice settings (Bellg et al., 2004; Fogg & Gross, 2000; Lagomasino, Dwight-Johnson, & Simpson, 2005) . Nurse researchers need to systematically identify potential threats to internal and external validity when conducting research in these settings and employ strategies to address those threats (Maas, Kelley, Park, & Specht, 2002) . The experiences of the authors, who have encountered a wide range of research challenges, has resulted in a recommendation that nurse researchers contemplating studies in highly unstable settings carry out an assessment of the environment and its resources prior to designing and initiating research, and then ask themselves what kind of studies can survive these changes. This assessment should be carried out in conjunction with the more traditional pilot work of intervention research (Van Teijlingen & Hundley, 2002; Wittes & Brittain, 1990) . Whenever possible, nurse researchers should employ rigorous designs using control groups, randomization, and concurrent data collection that can account for many threats to internal validity. Researchers are also advised to form partnerships and involve key stakeholders from the beginning of the research process, and to provide non-coercive, IRB approved incentives and compensation that cultivate win-win situations for researchers, participants, and agencies. With these considerations in mind, the challenges of conducting research in highly unstable, but clinically important, environments can be minimized. We invite readers to comment on our environmental assessment recommendations in light of their own research experiences in unstable environments.
